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Filenaine : Phrixochrix viv^anli Lateral lanterns green light-eliciting 

lucif erase cDNA and deduced primary structure. 
Sequence Size : 17 4 6 
Sequence rcsicion: -25 - 1746 

Translation Position: 1 - 1635; 

Genetic Ccie : Universal ( a.T.ino-acid residues are in 3 latter code) 

-20 -10 
TCAGTGCAAC3ACTTTAGGG 

10 2(3 30 4 0 50 

Me-GluGluGluAsnIleArgHisGlyGluArc?rDArgAsc*leValHi3?rG 

60 7 0 5C 90 100 110 

GGCTCGGCAGGACiiACAaTTATACCP-A.TCATTGTATAA=LTTTGCATGTTTTCCTG;iA 
P GlvSerAlaGlvGlnGlnLeuTvrGln5erLeuTvrlvs?heAla3er?he?roGluAla 

120 130 14() 150 Ini.) 170 

Ari^ATCGATGCTCATACAAirGA^r-TPA.TATCATA-GCTCA^ATArTTGAA^i.^ 
Ijl llelleAspAlaHisThrAsnGluVallleSerTyrAlaGlnllerheGluThrSerCys 



m 

4= 



laO 190 200 210 220 230 

C GC T T AGCT GT T AGT AT AG^A-C A-.T AT GGCTT G A^.T G AAA-.C AAT G T T GTGGGT GT AT GC 
Ar g 1 e '-lA.1 a Va 1 5 e r 1 1 e G 1 uG 1 n T y r G 1 y L e ^_lA.s nG 1 '^^.s nAs n Va 1 Va 1 G 1 y V a 1 C y s 



M 240 250 2 60 2 7;'. 2H0 2^0 

H AGTGAA-AC.-ATATAA^.C TT TTT T A^-TGC TGT GCTTGC TGCT T T ATACTTAGGA^-TAC CA 

3 a r G 1 uAs nAs nil e As n ? h e ? h e As n ? r 3 Va 1 L e '—-,1 aAl a 1 e u T v r 1 e uG 1 y 1 1 e ? r o 

p 300 310 320 330 340 3cO 

y, GT AGC A-.CAT CPAAT GAT AT GTAC AC AGAT GC-AG-^-GT T A-.C T GGT CAT T TG.A^-.T AT AT CA 

Va lAl a Th r S e r AsnAs pMe t T y r Th r As ?G 1 yG 1 uL e u T hr G 1 vH isle uAs n 1 1 e S e r 

3 60 37 0 :3c'0 3 90 4O0 410 

A-AC C A-.C 7 ATC ATGT T T AGT T C AA-.GAAAGC AC T C GCGC T TAT T C T GAGAGT AC AGC A.-. 
lysProThrlleMetPheGerSerlysLysAlaLeuProLeuIleLeuArgValGlnGln 

420 430 440 450 460 4"0 

A^.T C T A-.G T T T CATT A^AAAA.GT C G T AG T TAT C GAT AGC AT GTAC GAC AT T A-.TGGC GT T 
As nL e uS e r ? h e 1 1 e L y s 1 y s Va 1 Va 1 Va 1 1 1 e As p 5 e rMe t T y r As p 1 1 eAs nG 1 y Va 1 

480 490 500 510 520 530 

G;^A.T GC GTATC T AC C T TTG TT GC AC G T TAT AC TGAC CACAC C T T T G^^.T CCAT T GTCATT T 
Gi uCy 3 Va 1 3 e r Th r ?he Va lAl aAr gT yrThr As c H i s Thr ? heAsc ? r c LeuSe r Fhe 

540 550 560 570 530 590 

ACAC CA;iAAa^-TT TT GATC CC C TT Gi^AAAAATC GO^.T TAAT TAT GTO.T CATCTGGAP^.O. 
Thr ? r o L y sAs?? heAs p ? r o LeuG 1 uL y s 1 1 eAl aLau Z 1 eMe -Ser5erSerGl vThr 



FIG. lA 
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600 610 620 630 640 650 

ACTGGAT TGCC TiiAGGGTC-TAGTAC TGAGCCATAGAAGT C TAAC T AT AAGAT T CGT TCAT 
ThrGlyLeuProLysGlyValValLeuSerKisArgSerLeuThrlieArgPheValHis 

660 670 630 690 700 710 

AGCAGGGAT CCCAT T TATGGCAC T C GTAC GGTTCCACAAAC ATC AATTCT T TC CT T ACTA 
SarArgAspFroIieTyrGiyThrA-rgThrValProGinThrSerlieLeuSerLeuVai 

720 730 740 750 760 770 

CCGTTCCATCATGCCTTTGGAATGTrXACTACATTATCTTACTTTGTAGTAGGACTTAAG 
?ro?heHisKlsAla?heGiyMei:?heThrThrLeuSerryr?heVaiVaiGiyLeuLys 

730 7S0 300 810 820 830 

CT T GT Aii.TGT TGii-AG-^AAT T TGA.GGGCGCAC TT T TC TT A.i^J^A.C CAT ACAGA^^.T T AC A^^J^, 
ValValMetleuLysLysPheGluGlyAlaLeuPheLeuLysThrlleGlnAsnTyrLys 

840 850 8 60 . B7(J BBO 890 

ArCCCCACTATTGTAGTGGCCCCTCCAGTTATGGTGTTTTTGGCTA^AAC-CCCATTAGTC 
IlePrcThr-leValValAlaPrcProValMetValPheLeuAlaLysSerPrcLeuVal 

900 510 920 930 940 550 

GAT C.=>A-T ACG ATT T AT CGAGC T T-=-A.C GG.^.^.GT T GC T AC T GGAGG AGC T C C T T TAGC-A-A^. 
AspG InT y rAs p LeuS e r 5 e r LeuT h r G 1 uVa IA.1 aThrG 1 yG 1 yAl a ? r c L e uG 1 yL y s 

960 97 0 9H0 990 1000 1010 

GATG TC GCAG.^AGCA.G TAGC.-A-AGAGGT T GA.-A,T TACC TGG.-A.T CAT ACPAGGAT AT GGA 
AspValAlaGluAlaValAlaLysArgLeuLysLeuPrcGlyllelleGlnGj^Tyr^ 

1020 1C3G 1040 1050 

TTAA.CTGAAii.CTTGCTGCGCTGT.-A.TGATTACCCCTCATAA 
L a u T hr G 1 u T hr C y s C y 5 Al a Va IM e - 1 1 e T h r ? r o H i 5 As 

1080 i:j90 ii;;c mu ii2t; iiisc 

ACTGC--AAGAC CC TTGCCATACATTAA-AGC T.AA^GTTTTAGATA^.C GCTACTGGG.--AGGCG 
ThrGlyArgPr^LeuProTyrlleLysAlalysValLeuAspAsnAlaThrGlyLysAla 

1140 1150 1160 1170 1130 1150 

CTAGGACCAGGAGAAAGAr-GCGAAA.TATGCTTTCAAAGTGAAATGATTATGAAA.GGATAT 
LeuG i y = r oGl yG 1 iiAr gG 1 yG 1 u 1 1 eC y s ? heG 1 nS e rG 1 ^-LMe til eMe - L y sG 1 yT y r 

1200 1210 1220 1230 1240 125(J 

TACAAC AAT C C GC-AAGC A--.C TAT T GAT AC TAT T GA.C AA--.GAT GG T T GGC T T CAT T C T GGA 
T y r As nA - n P r c G i uA.l a T h r Z 1 e As p T h r 1 1 e As p L y s As pG 1 yT rp L e uH i s S e r G 1 y 

12 60 127 0 123 0 12 90 1300 1310 

GATATT G-GAT AT TAG GAG GAA.GAT GG.-AA-T T T C T T TA.T AG TTGAT CGAT TGAAJi GAJ^C TT 
Asp I i 9G 1 yT y rT yr As pG l^JJ^.s pG i yAs r.Phe ? he 1 1 a Va lAspAr gLe uLy sG 1 uLeu 

1320 1330 1340 1350 1360 1370 

ATTAA^.TAOiA.GGGA-T ATCAGG T TGC GC C TGC TGAA.CTGGAAAATC TGCT T T TACA-ACAT 
1 1 e L y s T y r 1 y s G i y T y r G 1 n Va 1 A.1 a ? r o Ai aG 1 uLe uG 1 uAs nLe uL euLeuG 1 nH i 3 

1380 1390 1400 1410 1420 1430 

CCAAGTATTGCTGATGCGGGTGTTACTGGA.GTTCCGGACGAATTTGGTGGACAATTACCT 
ProSerlleAlaAspAiaGlyVaiThrGlyValProAspGiuPheGiyGlyGinLeuPro 




FIG, IB 
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1440 1450 1460 1470 1480 1490 

GCTGCTTGTGTTGTGTTAGAAT CTGGCAAGACGCTGAC TGAAAAGGAAGT TCAAGATTT T 
AlaAlaCysValValLeuGluSerGlyLysThrLeuThrGluLysGluValGlnAspPhe 

1500 1510 1520 1530 1540 1550 

ATTGCAGCACAAGTCACTCCAACAAAGCATC TTCGAGGC GGTGTCGTATT TGTAGACAGT 
IleAiaAiaGlnValThrProThrLysHisLeuArgGlyGlyValValPheValAspSer 

1560 1570 1580 1590 1600 1610 

ATTCCGAAAGGCCCTACTGGAAAACTCATCAGAAAGGAGCTCCGAGAAATATTTGCCCAG 
lieProLysGlyProThrGiyLysLeuIleArgLysGluLexiArgGluIlePheAlaGln 

1620 1630 1640 

CGAGC ACCAAAAT CAAAATTATAAGTTCAATGTATT GCTTTAGTTC T AAAATGTATATAA 
ArgAlaProLysSerLysLeu* * * 

ACAAGTT T TAGAACCTAATACA.TTaA.T TCAAAT ACTAAACAAA^W^AAA^AAi^^ 

1740 
AAAAi^A 



FIG. IC 
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Filer-ame *• PhREcDNA 

Sequence Size : 1720 
Sequence Position: -40 - 1760 
Translation Position: 1 - 1^38; 

Genetic Code : Universal (amino-acid residues in 1 letter code) 



-30 -20 -vO 

GT GACAGT T TACT TCAGT AGA^GAT t T T T T T GAGAT C AAA 

3,0 20 30 40 50 60 

i-GGAAGAAa^U=AA.CGTTGTGAATGGAGATCGTCCTCGTGATCTAGTTT7TCCTGGCACA 

\a z. eenvvngdrprdlvffgt 

70 80 90 100 110 ^ 120 

C-Cir-CACtACAAfTATAfCAP.TCAtfAfATAiAt^ 

AGLQLYQSLYKYSYITDGI I 

130 140 15U loO 170 130 

GP-GCCCATACCAATGA^.GT.^ATATCATATGCTCAAa.TATTTGi^AACCAGCTGCCGCTTG 
D A K T N E V I S Y A Q I F E T S C R L 

19C 200 210 220 230 _240 

GC^G"'^AGTCTAGAWArATGGC'rTGGArCA?A^C.-ATGttGTGGCA^^^^^ 
A V S L E K Y G L D H N N V V A I C S E 

250 2 60 27 0 2H0 2 90 3 00 

A-CA-CJ^TACACTTTTTTGGCCCTTTAATTGCTGCTTTATACCA^VGGA-.TACCAa.TGGCA 
^t N I H F F G ? L I A A L Y Q G I ? M A 

310 320 330 340 350 350 

iC-'"'-AA^.TGA7ArGTACACAG--AAGGGACA.TGArTGGCCAtTTG-iA-TATATCGAaACC^^^ 
T S N D M Y T E R E M I G H L N I 5 K ? 

370 390 390 4O0 410 420 

TGC'""'^^^G"'^'rTGTTCAA\aAA^rCACTCCCAiTTATTCTGAAr^GTACAAAPA-CATCTA 

cl'mfcskk5L?filkvqkhl 

430 440 430 450 470 4S0 

a-rTTCCTTAA-AGAGTCATAGTCAT'rGATAGTA?GTACGATA'rCA\rC-GCG':TCAATGC 
D F L :< R V I V I D S M 1 D I N G V E C 

490 500 510 520 530 540 

G--::--'^AGCTTTGATTCACGTaA.TACTGATCACGCCTTTGJi-TCCAGTGA-ATTTA\CCCA 
VFSFDSRNTDKAFDFVKFN? 

5=0 550 570 53C 5?0 600 

A^a-G-^TTGAfCCCtTGGAAAGAACCGOAffAATTATGACATCATCTGGAA^^^^^^ 
KEFDPLERTALIMTSSGTTG 

610 620 630 640 650 660 

TTGCCTA^AGGGGTAGTAATAAGCCATAGAAGTArAACTATASLGATTCGTCCATAGCAGT 

l'pkgvvi s hrs it irfvhs s 



FIG. 2A 
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670 . 680 690 700 710 720 

GATCCCATCTATGGTACTCGTATTGCTCCAGATACATCAATTCTTGCTATAGCACCGTTC 
DFIYGTRIAPDTSILAIAPF 

730 740 750 760 770 780 

CAfCAfGCCtTtGGACtGtfTACfGCACTAGCtTACTfTCCAGTAGGACTT.^^^ 
HHAFGLFTALAYFPVGLKIV 

790 800 810 820 830 840 

A'TGGTGAAGAAJi-TTTGAGGGCGAJ^TTCTTCTTAAi^JiJi.CCaTACAAAATTACAAAATCGCT 
MVKKFEGEFFLKTIQNYKIA 

850 850 870 8S0 890 900 

TCTATTGTAGTTCCTCCTCaajiTTATGGTArATTtGGCtiiJ=u3uiX'TCCA^ 
SIVVPPP IMVYLAKSPLVDE 

910 92U 930 940 950 960 

TAC 2Ji T-TGCTCGAGCT T AP.CGGAAATTGCTAGTGGAGGCTCTCCT TTAC-GAAGAGATATC 
'n"c 3 S L T E I A S G G 5 P L G R D I 

970 980 990 lOGO 1010 1020 

GCaGAT^AA.GTAGCA='J\GAGATTGAAAGTACATGG='J^.TCCTACiiAGGATATGGATTAACC 
A D K V A K R L K V H G I L Q G Y G L T 

',f)30 1040 1050 i:.!6C lO^O 1080 

GA;^A.CCTGCAGCGCTCTAATACTTAGCCCCAATaATCGAC-j:iJi-CTTA.iAJ^^^^ 
ETCSALI LSPNORELKKGAI 

1090 1100 1110 1120 1130 1140 

GaVi.CGCCTATGCCATATGTTCAJiX'TTaAJ^.GTTATAG.ATATCiiATACTGGa^A^^^^ 
G T ? M P Y V Q V K V I D I N T G K A L 

1150 1160 1170 1180 1190 1200 

GG-C'-aiGiGAajiJ^J^r-GCGAAATATGCTTCAJiJiA.GTC?-^^^^ 

G ? R E K G E I C F A 3 Q M L M K G Y H 

1210 1220 123Q 1240 1250 1260 

2ji,r:ia'r'GCGCAJi-GC.-ArTCGTGATGCTCTTGACJ^--Ar-ArGGTTGGCTTCATACTGGC^ 
N N ? 0 A T R D A L D K D G W L H T G D 

1970 i2'a0 1290 1300 1310 1320 

C"TGG;^-^ATTACGACGAAGACAGATTTATCTArGTAGTTGATCGATTaAAP.GA?.CTTATT 
LGYYDEDRFIYVVDRLKELI 

1330 1340 1350 . 1350 13-0 1330 

Aiij^'"ari.ijij3GAIArCAGGTTGCGCCTGCTGAACTGG.iA.---"CT 

K Y K G Y Q V A ? A E L E N L L L Q H ? 

1390 1400 1410 1420 1430 1440 

AA'-z^rTTCTGATGCGGGTGTTATTaAATTCCGGACG.^--.T':TGCTGGTCAJi.TTACCTTTCC 
NISOAGVIEFRTNLLVNYLS 

1450 1460 1470 1480 1490 1500 

GCGTG-G-^-T-GTGTTAGAGCCTGGTAJVGAC^-^TGACCGAAAP-GGAAGTTCAGGA.TTATATT 

ACVVLEPGKTMTEKEVQDYI 



FIG. 2B 
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1510- 1520 1530 1540 1550 1560 

GCAGAGCTAGtCACTACAACTAAACATCTTCGAGGCGGTGTCGTATTTATAGATAGTATT 
AELVTTTKHLRGGVVFIDS I 

1570 iSaO 1590 1600 1610 1620 

CCAAAAGGCCCAACAGGAAAACTCATGAGAAACGAACTCCGAGCAATATTTGCCCGGGAA 

PKGPTGKLMRNELRAI FARE 

1630 1640 1650 1660 1670 1680 

CAGGCAAAATCAAAATTATAAGCTCAATATATTGCTTTAGTTATAAAATGTATGTAATCA 

Q A K S K L * 

1690 1700 1710 1720 

AATTTTAGi^ ACCTAAT AC ATT CATTGAGAGCCTAAAAAAA 



FIG. 2C 
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A B 




wavelength (nm) 
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